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We have already seen (see p. 85) how this result can be obtained by carry-
ing out the cementation under definite conditions with carbon monoxide,
pure or mixed with small quaDtities of hydrocarbons, and the results of the
experiments collected in the table on page 99 show the efficacy of such
methods (see summary and discussion on pages 107-109).

We shall see later how the use of cements based on the special cementing
action characteristic of carbon monoxide may find, for the same reasons,
useful practical applications. Moreover, we shall see that the use of cements
of this class makes it possible to avoid the formation of hyper-eutectic zones,
with their dangerous brittleness, in cases in which it is not necessary to ob-
tain extraordinary hardness on the surface of the cemented pieces, such as is
very rarely required in practice.l

The practical importance of the facts to which I have just referred is
shown by the value attributed by experts to cements which they call "grad-
ual," as compared with "violent" cements. This distinction, which experts
make from purely empirical data and without knowing the reasons for it,
finds its exact explanation in the considerations which I have set forth and
which permit of proceeding more rationally in the choice of cements and of
the most suitable conditions for their use.

In the meantime, in May, 1909, Charpy published another memoir2 on
cementation, in which, together with a few new experiments, he reviews many
of his preceding experimental researches and gives many remarks on the be-
havior of carbon monoxide in cementation. This paper contains very little
new material, and gives the impression of being written chiefly for practical
purposes.

Charpy, after having pointed out how he had shown in 1903 that carbon
monoxide cements iron, begins by examining the results of the experimental
investigations on the same subject preceding his, and dilates especially on the
polemic between Caron and Margueritte (of which I have already spoken
in Chapter I). He tries to explain by various arguments (some of them not
entirely exact) the causes of the false deductions which Caron had drawn
from his experiments, both as regards the carburizing action of carbon
monoxide on iron and as regards the supposed necessity of the intervention of
alkali cyanides in industrial cementation.

In the second part, Charpy repeats the account of previous experiments,

1 We shall see that in practice it can be useful to obtain concentrations of carbon higher
than 0.9% only in certain special types of very thin cemented zones, the use ot which
is limited to rare cases of little importance.   In the very large majority of practical cases,
a maximum concentration of 0.9% gives a hardness (after quenching) which is amply
sufficient and sometimes even excessive.   In Part II of this volume we shall see that devices
which permit of lowering the maximum concentration of the carbon in the cemented zones
below 0.9% are sometimes useful in practice.

2 G. Charpy, Sur la cementation dufer el de ses alliages par I'oxyde de carbone (Revue de
Mttallurgie, May, 1909, Vol. VI, pp. 505-518).